The paper present the concept of stability assessing the of solutions which are construction schedules. Rank have been obtained through the use oftask scheduling rules and the application of the KASS software. The aim of the work is the choice of the equivalent solution in te,ms of the total time of the project. The selected solution optimization task should be characterized by the highest resistance to harmful environmental risk factors. To asses the stability of schedule simulation technique was used.
INTRODUCTION
A schedule is the basie tool used in construction project management. In the case of projects that involve rhythmical or sub-rhythmical processes, there are many rules like MS, FCFS, LPT, SPT, etc.
can be used. Also we can use heuristics like shifting bottleneck or loca! search and many others that are developed every day [9] , [1 O] .
Construction processes are especially prone to risk. Uncertainty has become one of the major factors affecting project execution and ultimate success. The risk in construction business is very high. It's very important to work with the risk, one way is to choose most stable schedules[l O].
Project planning for uncertainty and risk has been the subject of numerous research efforts since introduction of the PERT model. The existing methods that express activity durations as random values and simulation models focus mainly on estimating either the probability of conforming to the contractual completion <late, or the project duration at a predefined confidence level. [4] .
A construction project is characterized by a high number of project participants [11] , [12] , [13] . The article will present the method of schedules stability assessment. I presented case schedules are project for flowshop production models. Suppose that we need to execute 5 consecutive actions on 12 workspaces. These are not processes of one type neither are they homogeneous [2] . To solve the task we would use a complete check. Calculations consisting of analysing 12! solutions will take only a moment. However, it may turn out that there is more than one line-up that meets the established criteria for the evaluation. It is therefore necessary to choose the best among the alternatives [8] . One of the evaluation methods could be the adoption of the assumption that the best part is the one closest to the one given as input. This assumption would be good only in the case where the introduction would be technologically optimal [3] .
STABILITY OF THE RESULTING SCHEDULES FOR CONSTRUCTION HOMOGENEOUS PROCESS WITH USE SPT AND LPT RULES
A different approach which is worth taking into consideration according to the author is a choice of the safest one on account of the impact of risk factors. In this part of the paper an attempt was made to evaluate schedules on account of the assessment of schedule stabilization under impact of random factors. The first considered issue was the assessment of stability of two line-ups scheduled using SPT and LPT rules. The following table 1 shows the data on individual processes execution times in workspaces [9] , [10] . The results of the scheduling with SPT method are shown in table 2. Due to the inability to determine the free time slack in this type of network model [1] it was decided to assign probability distributions to activities performed by the working brigade C. In figures [1] [2] [3] [4] presented are triangular distributions that have been assigned to operations. Probability of holding the directive deadline amounted to 33%.
Another element of the work was scheduling workspaces using LPT rule. The result of the ranking is shown in the following table 3. Also in this case shown are calculated completion times of each activity. Probability distributions were also assigned to durations of activities executed by a machine C. Assigned were the same distributions as in the case of SPT method stability evaluation. The following figure 6 shows the results of the carried out simulation experiments. It was read that the minimum time obtained in the simulation was 132, the maximum time was 168.
Probability of holding the directive deadline was 15%.
Obtained simulation results assessing the stability of schedules are summarized in the table 4 below. It should be noted that using the SPT method in the work of the brigade C popped up most of the total slack time. Thanks to this slack the probability of holding directive deadline has increased twice compared to a schedule from LPT method. In contrast, it was possible to LPT method unnamed getting results for a fraction of the total execution time, it was also possible to obtain the results of the time long. In the SPT method the maximum duration was 152. In the LPT method in 23 percent of all cases this time was longer than the 152. This value is read on the basis of figure 7 located below. 
STABILITY OF THE RESULTING SCHEDULES FOR CONSTRUCTION NON-HOMOGENEOUS PROCESS WITH USE KASS SOFTWARE
In the previous chapter the evaluation of the schedules for homogeneous processes was shown -this chapter focuses on the non-homogeneous processes, that is, such that there is no relationship between the size of the plot and the size of the expenditure to be incurred in the execution of all work. Table   5 below shows the worktimes of the 4 working brigades on 7 workspaces. Schedule optimization was performed using KASS (www.ipb.edu.pl), using two criteria for a minimum of time and minimum downtime in the brigades' work. [5] The results of the optimization are presented in the following table 6. Shown therein are first five optimal line-ups, total time and total free time of in the work brigades. The program exports the results to the Excel spreadsheet, wherein first 50 best results are saved. The KASS program runs optimization on the basis of a complete review of all possible solutions. [6] It is only natural that in such an input data layout, there may be much more solutions, however the program doesn't save more than 50 results. It is associated with a large number of carried out calculations [7] . The results obtained show the 5 line-ups of the shortest time and smallest downtime possible. As in the previous case, the worktimes of working brigades had possible timetables probabilities assigned.
It was assumed that the fluctuations may be in work durations of working brigades 2 and 3. The following table 7 shows durations with their assigned triangular distributions. Analyzing the results obtained through the use of simulation techniques, you can easily determine the optimal solution which is line-up number 1. The deadline was 42, the probability of holding to it -33 percent. The second solution was a solution no. 2 for which the probability of meeting the directive deadline is 21 percent. You may also notice that in the case of the other three looked-at schedules, the risk of extending time up to 44 occurred, with the likelihood of meeting the directive deadline of 13 percent in all three cases.
SUMMARY
The aim of this study was to find a solution to the problem, which is scheduling processes that arises from the application of the pipe production method. This occurs quite often where a sizeable building is divided into workspaces in which analogous construction processes will be done. Vary rarely processes are homogenous, we are typically more likely to meet with heterogeneous processes.
The article presents the results of research carried out for the development of a methodology for the selection of a schedule that includes not only the minimum execution time but also as great stability of obtained line-up as possible. All tests were performed on Excel spreadsheet with CrystalBall addin that allows for simulation calculations. Also used was KASS scheduling software, which uses a complete review method.
The article presents two cases. The first is for homogeneous processes. Used here were two scheduling rules of SPT and LPT. The results showed that, in the case of the SPT rules application where there is more downtime results obtained were twice more likely to meet the directive deadline.
In the latter case, the focus was on heterogeneous processes. The underlying list is obtained using specialized KASS software. In the case of this type of processes it is possible to obtain a very large number of results that meet established optimization criteria. Selected were the first five, all with the same deadline. After analyses were carried out, an optimal solution has been chosen, whose likelihood of meeting the directive deadline was much better than that of other solutions.
In summary, it should be noted that in some cases the proposed methodology gives good results and others seem to be debatable. By far the solutions that will have a larger time stocks will be better solutions. It should be clearly noted that in schedules obtained by repetitive processes scheduling it is not possible to determine the time slack. Further work in this direction is currently planned.
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